CONTEXT AND OBJECTIVES: Anxiety is usually classified as a disorder of neurotic nature and is often related to contexts of stress, which may include worries, motor tension and autonomic hyperactivity. The aim of this study was to assess the influence of mothers' anxiety on their children's anxiety during dental care. DESIGN AND SETTING: Analytical cross-sectional study conducted at in a private dentistry school in the south of Brazil. METHODS: Convenience sampling was used. All mothers of children undergoing treatment were invited to participate in this study. Data to investigate anxiety related to dental treatment among the children were collected through applying the Venham Picture Test (VPT) scale. For the mothers, the Corah scale was applied. A self-administered sociodemographic questionnaire with questions about demographic, behavioral, oral health and dental service variables was also used. RESULTS: 40 mother-child pairs were included in the study. The results showed that 40% of the children were anxious and 60% of the mothers were slightly anxious. Local anesthesia was the procedure that caused most anxiety among the mothers, making them somewhat uncomfortable and anxious (60%). Family income higher than R$ 1,577.00 had an influence on maternal anxiety (75.6%). Maternal anxiety had an influence on child anxiety (81.3%). CONCLUSION: Most of the children showed the presence of anxiety, which ranged from fear of dental care to panic, inferring that maternal anxiety has an influence on children's anxiety. Dental procedures did not interfere with the mothers' anxiety, but caused positive feelings, whereas they affected the children more. 
INTRODUCTION
Anxiety is usually classified as a disorder of neurotic nature and is often related to contexts of stress, with symptoms that may include worries, motor tension and even autonomic hyperactivity. 1 Anxiety and fear are common in routine dental practice.
Pediatric dentists are better trained to provide smoother child care, which contributes towards a better relationship between patients and professionals. 2 Historically, the study by Johnson and Baldwin was one of the first to identify a positive and significant correlation between maternal anxiety and the repertoire of behavior of children who were undergoing treatment. 3 In the 1970s, there were significant improvements regarding equipment, procedures, techniques and materials. However, dental treatment still causes a series of concerns for dentists, especially regarding provision of dental care for children.
Anxiety among patients during their dental treatment is one of the greatest challenges faced by dentists, considering that it hinders implementation of clinical procedures. This situation may lead patients either not to show up or to quit treatment, which usually ends up worsening their oral health condition. Over time, if these patients do not undergo the treatment that they should, the treatment required will become more specialized, with procedures that are more invasive and which also involve higher financial costs. 5 Difficulties in treating children may lead professionals to feel dispirited and incapable. Hence, it is important to first acknowledge patients' anxious behavior, so that techniques for achieving clinical security may be applied. 4 People are not born with anxiety and fear of dental treatment and/or the dentist. This association occurs through the socialization process. Children are as susceptible to anxiety as adults, and their anxiety is derived from peer communication of reported bad experiences or even from threats that parents make. 5 All of this makes clinical and psychological management more difficult because of children's different understandings. Therefore, it needs to be possible to work beyond a simple approach of advocating regular visits to dentists, with emphasis on the notion that this is a normal everyday activity and that it may even be enjoyable.
Despite extensive technological advances in dentistry and a search for more humanized services focused on support and comprehensive care, there is still a pattern of thought, especially among the Brazilian population, that associates the dental environment with a place that will cause pain and may generate feelings of fear and anxiety. Such values are transferred from one generation to the next, thus creating a cycle of fear and distress in early childhood.
These feelings prevail into adulthood, when they will be reproduced again and transferred to future generations. 5 Lee et al. 6 suggested that the anxious behavior of adults during dental treatment may have been acquired through childhood fears, which would therefore require dentists to properly handle child patients. The importance of their study for Brazilian children's health is that it shows how their anxious behavior during dental treatment and parental influence may be associated, considering that fear of dentists greatly affects children. 7 This fear also seems to be associated with non-collaborative behavior and lack of visits to a dentist. 6 Armfield et al. 8 explored the relationship between dental fear and dental care. They showed that a vicious circle existed, in which people who were very fearful were more prone to delaying their treatment, thereby leading to worsening of their problems and fueling the dental fear that was already present. These occurrences directly involve dental care and negatively affect children's oral health indicators in Brazil. 9 The topic of fear and anxiety during dental treatment needs to be researched in several populations, in order to minimize the impact of these factors on oral treatments. Moreover, studies on maternal and child influences, in mother-child pairs, are still scarce in the literature.
OBJECTIVE
This study aimed to assess the association between maternal anxiety and child anxiety within dental care.
METHODS
This study was approved by our institution's Ethics Committee for Research on Human Beings, under protocol 1.096.053. It was conducted in compliance with ethical and legal norms.
Study design, setting and participants
The present study had a quantitative approach and cross-sectional Mothers who were participating in their children's first visit to a dentist, and children of age groups differing from the study proposal were excluded from the study. All the children were interviewed and were given dental treatment by the same professional, who was a dentistry student. All the children were always accompanied by their mothers, and this formed an inclusion criterion.
Description of data collection instruments
Data on the children were gathered by applying the modified Venham Picture Test (VPT), which assesses the emotional reactions of children when they choose the drawing of a human figure that best identifies them at that moment. It is considered easy to apply and clear, and little time is required for giving responses. 10 Originally, the scale presented 42 drawings only with figures of male gender. 10 Later on, the number of figures was reduced, the female gender was included and the scale went through some changes that made it more practical. These changes included the way in which pairs of figures were presented and the size of heads in relation to the rest of the body.
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The questions that the children were asked were standardized and the figures depicted children at the size of half of an A4 sheet of paper The data collection instrument used for the mothers was a self-administered sociodemographic questionnaire, with semistructured questions that asked for demographic, behavioral, oral health and dental care variables. The questionnaire used was based on another study 5 with the same variables, which were modified and included in the present study.
In addition, the Corah scale was applied to the mothers, with questions about dental situations, in order to investigate anxiety during dental care. 13 The Corah scale has four questions about dental situations: "If you had to go to the dentist tomorrow, how would you feel?"; "When you are in the waiting room of the clinic, waiting to be called by the dentist, how do you feel?"; "When you are in the dentist's chair waiting for him to start the local anesthetic procedures, how you feel?"; and "You are the dentist's chair, already anesthetized. While waiting for the dentist get the instruments to start the procedure, how does it feel?" For each question, there are five answer options, which are: "quiet, relaxed"; "a little uncomfortable"; "tense"; "anxious and afraid"; and "so anxious or afraid that I start to sweat and feel bad. "
Description of data collection procedures
The data collection procedures took place in the waiting room before dental care, in a room separated from other patients, in order to maintain the participants' privacy and ensure the confidentiality of responses.
After the mothers had given their consent, the investigation was directed towards the children in an extroverted manner in which the modified VPT scale was presented as a game, so as to make the children comfortable about participating.
The questions were asked by a single examiner, who used a standardized approach to address the children and apply the instrument; she had previously been trained for this. The examiner was a graduate in educational psychology and had had experience of working with children, which facilitated their understanding of questions.
After the scale had been presented to the children, a standardized question specific for this test was also asked: "All of these children are waiting to enter the dentist's office. Look at their faces. After the activity with the child had been finished, the sociodemographic questionnaire and the Corah scale were applied to the mother.
Data analysis
A descriptive data analysis was performed on the results obtained ers were interpreted as follows: patients whose answers totaled less than 5 points were considered to be minimally anxious; from 6 to 10 points, slightly anxious; from 11 to 15 points, moderately anxious; and over 15 points, extremely anxious.
Maternal anxiety was used as the dependent variable, which was categorized as minimally anxious or some degree of anxiety:
all mothers with some degree of anxiety were put together in a single group. The independent variables were as follows: child's age; mother's age; child's gender; mother's education level; family income; mother's assessment of dental experience; whether the child had already presented some major medical problem; whether the child had already had caries (cavities); whether the child had already had teeth extracted; and the child's anxiety level.
All data were written down and typed into a specific database for the descriptive and inferential statistical analyses of the present study. Data were electronically processed through the Statistical between the dependent variable (maternal anxiety) and the independent variables was tested at a 5% significance level and with a 95% confidence interval, taking the unilateral hypothesis into consideration. The variables deemed to be associated with the outcome were the ones with significance levels less than or equal to 0.05.
RESULTS
Over the study period, 40 consecutive children were treated in the service, which resulted in a sample of 40 mother-child pairs. Table 1 describes the variables relating to the children, among whom the prevailing age group was from 7 to 10 years. Out of the 40 children, 31 (77.5%) had not presented any major medical problems and the majority (70.0%) had already had dental caries.
Most of the children (40.0%) showed presence of anxiety (fear and panic) before dental care.
The Corah scale results showed that 16 children (40.0%) were minimally anxious; 20 (50.0%) were slightly anxious; three (7.5%)
were moderately anxious; and one (2.5%) was extremely anxious. 
Inferential data analysis
From the statistical analysis, it could be seen that neither the sociodemographic characteristics (variables of child's age and gender) nor the mother's age and education level were associated with the dependent variable (maternal anxiety). The variables of mother's dental experience and child's experience (of major medical problems, dental caries or tooth extraction) were also not related to the dependent variable.
However, there were significant associations between maternal anxiety and the variables of family income (P = 0.030) and child's anxiety (P = 0.026). These results showed that family income higher that R$ 1,577.00 had an influence on maternal anxiety (75.6%).
Moreover, there was a relationship between mothers who presented some level of anxiety and children with anxiety (81.3%),
with P = 0.026. These results are shown in Table 3 .
DISCUSSION
The modified VPT showed that most of the children (40%)
were anxious or a little anxious (25%) before dental treatment.
Anxiety is frequently correlated with dental treatment because the pain and emotional reactions to this treatment are seen by many patients as threatening their wellbeing. 2 One study that assessed dental fear levels, states of anxiety and physiological distress among children older than six years of age and their mothers during pediatric dental procedures concluded that maternal anxiety before children's dental treatment was significantly associated with children's fear of dental treatment.
14 Age is one of the factors with a higher impact on the presence of anxiety among children. Younger children tend to be more afraid of the unknown and of abandonment. However, the present study showed that children aged 7 to 10 years were the ones who most presented some level of anxiety. This may be linked to the possibility that because they were older, they may have had previous painful or distressful experiences relating to dental care. In addition, children of this age have a higher level of attention and cognition, and may have correlated the negative experiences of members of their families with their own experiences.
Maternal anxiety was measured in four categories, among which most mothers were classified as slightly anxious (50%) or minimally anxious (40%). These data are corroborated by the results from other studies, 5 in which the majority of legal guardians of children showed low or slight anxiety during dental care.
This characterizes the new profile of dental patients, who have become detached from rooted concepts about dental treatment is the procedure of injected anesthesia. In other study, states of anxiety and physiological distress levels were significantly higher among mothers before their children's dental treatment but not afterwards. 14 Soares et al. 15 showed that 54.8% of the children whose family income was higher than two minimum wages did not present anxiety in relation to dental care. The present study showed a statistically significant association between maternal anxiety and family income. Among the mothers with family income higher than R$ 1,577.00, the majority (75.6%) presented some level of anxiety. This may be explained by the greater ease of access to information on dental procedures among mothers with higher family income. Table 3 . Bivariate analysis on sociodemographic variables associated with maternal anxiety and its relationship to child anxiety
One of the most controversial points is mothers' presence in the dental office with their children during dental care. 16 Some authors have stated that child anxiety is associated with maternal anxiety, and that this relationship may result in non-collaborative attitudes among children. 4, 17 The present study showed that there was a significant association between maternal anxiety and child anxiety, in which the majority of anxious children (81.3%)
had mothers with some level of anxiety. This corroborates the findings from another study that aimed to investigate the effects of sociodemographic factors and maternal anxiety levels on the behavior of children undergoing surgery, which concluded that maternal knowledge and experience of anesthesia, and high levels of maternal anxiety, may be related to increased anxiety among children undergoing surgery. 4 Lack of psychological preparation for children undergoing dental care tends to cause failures of treatment efficiency and makes success impossible. 18 The present study had some limitations. Firstly, we only investigated children aged 5 to 12 years. Younger children might have other feelings about pictures that are presented to them.
In addition, a larger sample of both mothers and children would have allowed inferential statistical analysis with greater extrapolations of the information and conclusions. Future studies should take these limitations into consideration in reaching new conclusions.
CONCLUSION
Based on the results from this study and taking into account that the conclusions from this study are limited by the small number of mother-child pairs, it is possible to conclude that:
1. Most of the children showed some anxiety, ranging from feelings of fear to feelings of panic regarding dental care;
2. Most of the mothers were slightly anxious and the dental procedure that caused most anxiety was the expectation of local anesthesia;
3. Mothers with higher family income were more anxious; 4. Maternal anxiety had an influence on child anxiety.
This information is important in relation to adequate training for dental care professionals, especially for those involved in dental care for children. The psychological aspects and subjective issues of such situations need to be thought of as being as essential as the technical focus.
